Abstract-Based on core observation and thin section authentication, the control factors of Oxfordian Stage carbonate reservoir of Odjarly Gas field of Amu Darya Basin were discussed by comprehensive utilization of geological, drilling, seismic data etc. It was concluded that the carbonate reservoir developed mainly in grain limestone, oolitic limestone and conglomeratic bioclast limestone. Lithology controlled directly the porosity of reservoir, and the porosity of grain limestone was the highest. The analysis showed that the carbonate reservoir quality of the Oja-21 was under the control of the sedimentary microfacies. The oolite beach and microfacies of bioherm phase were the favorable to develop. The physical property of oolite beach was optimal, and it was the most favorable sedimentary microfacies of reservoir development. It concluded also that the heterogeneity of core section of carbonate reservoir of Oja -21 was mainly controlled by lithology, sedimentary microfacies and diagenesis. As for the core section, the heterogeneity of reservoir could be summarized as interbedded heterogeneity and in-layer heterogeneity.
INTRODUCTION
The right bank of the Amu Darya is located in the Amu Darya basin of east Turkmenistan, The Oja-21 well of Odjarly gas field lies in Odjarly entrapment, which is located in the south slope of Sandy Clay lied in the centre of B block along the right bank of Amu darya. The Oja-21 well was drilled on October 26, 2009, finished on May 5, 2010, the depth is 4,152 meters, it was the deepest well of Jurassic reservoir at the right bank of the Amu Darya [1] [2] [3] .
II. CONTROLLING FACTOR OF RESERVOIR
Based on core observation, thin section authentication, physical property statistics and other analysis data, the development of Karloff-Oxfordian Stage carbonate reservoir in Oja-21 well lied in the right bank of Amu Darya was influenced by lithology, sedimentary facies, diagenesis and the late tectonic activity.
A. The Control of the Lithology on the Development of Reservoir
Based on thin section authentication and physical property statistics of reservoir, the reservoir mainly developed in grain limestone, especially in the oolitic limestone and conglomeratic bioclast limestone, while less in the granular micrite than grain limestone.
B. The Relationship between Porosity and Lithology
Based on the physical property analysis data of six roundtrips, the range of porosity was from 1.5% to 21.0%, the average value was 9.2%, the samples ranged 6.0%~ 12.0% accounted for 51.4% of the all samples of limestone, while the samples ranged 3%~6% accounted for 22.9%. According to the reservoir classification of CNPC (China National Petroleum Corporation) (as shown in Table I ), the majority of the samples are mesopore and low porosity reservoir. The porosity was under the control of the lithology (as shown in Figure1 and Table II ). The porosity of grainstone was the highest, which ranged from 4.1% to 21.0%, and the average value was 10.9%. The porosity ranged mainly from 6.0% to 12.0%, accounted for 51.4% of the total samples of grainstone, it is the most favorable reservoir to develop. The porosity of the granular micrite was higher also, which ranged from 1.5% to 16.5%, the average value was 7.5%. The porosity ranged mainly from 6.0% to 12.0%, accounted for 51.4% of the total samples of granular micrite samples.
The proportion of mesopore and high pore of grain limestone was greater than that of granular micrite, as shown in the histogram of two kinds of lithology (Figure1), so the reservoir performance of grain limestone was better than that of granular micrite. The grain limestone was more in the district, including sparite oolitic limestone, microcrystalline chondrules oolitic limestone, microcrystalline grain limestone, microcrystalline bioclast calcarenite, microcrystalline algal calcarenite, microcrystalline limestone containing bioclast algal lumps and conglomeratic bioclast limestone [4] [5] [6] . The sparite oolitic limestone, microcrystalline chondrules oolitic limestone, microcrystalline grain limestone and microcrystalline limestone containing bioclast algal lumps were the most beneficial reservoir to develop. The development of some reservoirs were very difficult to determine because of the less samples, the development of sparite oolitic limestone is the best in the existing sample, as showed in Figure2. The reservoir good for development included mainly bioclast micrite, psammitic micrite, bioclast psammitic micrite and algal spherulite micrite, which porosity was shown in Figure3. (Table III) . According to the standard of oil and gas reservoir (table I), most of the limestone was in the especially low permeability reservoir, which showed that the permeability of Oja-21well was below average. In all kinds of permeability distribution (Figure4 and  Table III ) of different lithology of reservoir, the permeability of grain limestone was the highest, which ranged from 0.00163×10 microcrystalline grain limestone were larger. The permeability of algal lump limestone and algal pelleted limestone were poorer. The permeability of bioclast micrite was best, and psammitic micrite came second, as shown in Figure 5 and Figure 6 . 
D. The Relationship between Sedimentary Microfacies and Development of Reservoir
Known by the above analysis of the relationship between lithology and physical property of reservoir, the reservoir quality of oolitic limestone and microcrystalline grain limestone were best, while that of algal spherulite micrite was worst. The regional distribution characteristics and the relationship between physical property of reservoir and rock type should be under the controlled of the sedimentary facies [7] [8] .
Because the sedimentary facies of core section of Oja-21 well was foreslope facies, the relationship between the sedimentary facies and physical property of reservoir was discussed mainly based on the analysis of the sedimentary facies and physical property of Oja-21 well. The results showed that the physical property of reservoir was under the control of the sedimentary microfacies. The relationship between sedimentary microfacies and physical property of reservoir was shown in Table  IV . Known by the analysis of porosity and permeability of sedimentary microfacies (as shown in Figure 7 and Figure  8 ) , the porosity of the microfacies of bioherm ranged from 7.0% to 19.0%, the average value was 13.5%, which was located in the interval of 6.0%~12.0% and >16% in the histogram. The permeability ranged from 0.152×10 The porosity of microfacies of psammitic beach ranged from 4.8% to 16.2%, the average value was 7.5171%, which was located in the interval of 3.0%~6.0% in histogram, while the permeability ranged from 0.00563×10 accounted for 25%respectively. The permeability of the facies zone was part better and part poorer, so it was low porosity and high permeability or moderate porosity and especially low permeability reservoirs.
The porosity of microfacies of foreslope mud ranged from 1.5% to 16.5%, the average value was 7.5171%, which was located in the interval of 0.000338×10 
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The porosity of microfacies of grain banks ranged from 4.8% to 16.6%, the average value was 9.8%, the permeability ranged from 0.00163×10 accounted for 33.33%, the permeability was poor. By the above data, the microfacies of grain banks of Karloff-Oxfordian Stage of Oja-21 well were mainly moderate porosity and low permeability reservoirs.
The porosity of microfacies of oolite beach ranged from 4.1% to 21.0%, the permeability ranged from 0.0692×10 accounted for 50％, the permeability was better. By the above data, the microfacies of oolite beach of Karloff-Oxfordian Stage of Oja-21 well were mainly moderate -high porosity or moderate -high permeability reservoirs.
In conclusion, the carbonate reservoir quality of Oja-21 well was under the control of the sedimentary microfacies. Oolite beach and microfacies of bioherm was good for development of reservoir. Oolite beach was best for the storage capacity, so it was the most favorable sedimentary microfacies for development of reservoir.
III. THE HETEROGENEITY OF RESERVOIR
The reservoir can be divided into three: intraformational, interbedded and plane heterogeneity, according to sedimentology of reservoir. The analysis of physical property change of conventional core and the section structure showed that the heterogeneity of the core section of carbonate rock reservoir of Oja-21 well was controlled mainly under lithology, sedimentary microfacies and diagenesis. From the core section, the heterogeneity of the reservoirs can be summarized into two aspects as follows.
A. Interbedded Heterogeneity
The reservoir with low porosity and low permeability interlayer could block the movement of the fluid, which caused the heterogeneity of reservoir. The interbedded heterogeneity was controlled mainly under thickness, stability and distribution of low porosity and low permeability interlayer and the differential porosity and permeability (or ratio) between compact interlayer and adjacent reservoir [9] . The quantitative parameters of the interbedded heterogeneity were the variable coefficient, the mutation coefficient, homogeneity coefficient and permeability ratio, etc., which can explain the interbedded permeability. The interbedded heterogeneity was divided into three according to these parameters: low, moderate and high heterogeneity. The variable coefficient of permeability of reservoir less than 0.5 was low heterogeneity, that of reservoir ranged from 0.5 to 0.7 was moderate heterogeneity, that of reservoir was greater than or equal to 0.7 was high heterogeneity. The mutation coefficient of permeability of reservoir less than 2 was low heterogeneity, that of reservoir ranged from 2 to 3 was moderate heterogeneity, that of reservoir greater than or equal to 3 was high heterogeneity. The permeability ratio was bigger, the heterogeneity was higher. Conversely, the heterogeneity was lower. The homogeneous coefficient of permeability ranged from 0 to 1, the homogeneous coefficient was closer to 1, the homogeneity was better.
The core section of Oja-21 well consisted of two layers: XVp and XVm. XVp includes the first period of leaching round, second period of leaching round and third period of leaching round of the core section, consisting of 6 small layers. XVm included the third to the sixth of coring section, consisting of 17 small layers. According to the petrophysical data of XVp and XVm, the interbedded heterogeneity can be evaluated by calculated permeability ratio, variable coefficient, mutation coefficient, homogeneity coefficient and differential (as shown in Table V) . Contrasting these parameters with evaluation standard of heterogeneity, it was shown that the interbedded heterogeneity of XVp and XVm was high, while that of the XVm was stronger than that of the XVp. 
B. In-layer Heterogeneity
In-layer heterogeneity is the change of physical property because of the diagenesis and the fracture in the vertical control of each reservoir, it is an important factor affecting on vertical and horizontal in-layer permeability ratio and the formation of stratum containing oil, gas [10] . The quantitative parameters of the in-layer heterogeneity were also the variable coefficient, the mutation coefficient, homogeneity coefficient and permeability ratio, etc., which can explain the in-layer permeability.
According to the in-layer petrophysical data of XVp and XVm, the in-layer heterogeneity was evaluated by calculated permeability ratio, variable coefficient, mutation coefficient, homogeneity coefficient and differential (as shown in Table  VI ). Contrasting these parameters with evaluation standard of heterogeneity, the in-layer heterogeneity of XVp was moderate to strong, while that of the XVm was stronger. The Oxfordian Stage carbonate reservoir of Odjarly Gas field of Amu Darya Basin developed mainly in grain limestone, oolitic limestone and conglomeratic bioclast limestone. Lithology controlled directly the porosity of reservoir, and the porosity of grain limestone was highest. The proportion of moderate and high porosity of the grain limestone was greater than that of the granular micrite, so the reservoir performance of grain limestone was better than that of granular micrite.
The analysis showed that the carbonate reservoir quality of the Oja-21 was under the control of the sedimentary microfacies: the oolite beach and microfacies of bioherm phase of foreslope facies were favorable reservoir to develop. The physical property of oolite beach was optimal, and it was the most favorable sedimentary microfacies to develop.
The analysis showed that the heterogeneity of the core section of carbonate rock reservoir of Oja-21 well controlled mainly under lithology, sedimentary microfacies and diagenesis. As for the core section, the heterogeneity of reservoir could be summarized as interbedded heterogeneity and in-layer heterogeneity.
